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Abstract. The paper presents the assessment of the modern state of the coastline of the southern
part of Kobuleti, which included the determination of the granulometry of the beach-building
material, the morphological assessment and topographic survey of the coast, bathymetric study
of the underwater slope. Results may be used as a background condition to evaluate changes of
the seashore.
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INTRODUCTION

Back in the 19th century, when great steps were taken in the development of marine inf-
rastructure in Georgia, the problems of shore stability in the Black Sea coastline appeared. The
largest part of the coasts of the Black Sea of Georgia is washed away, areas of coastal land are
lost (Gaphrindashvili, 2018. Papashvili, 1996). At the same time, the Silk Road passing through
Georgia and the growing demand for energy resources make the development of maritime and
river infrastructure necessary. Without infrastructural development, it is impossible to advance
the economic sector.

It became necessary to carry out shore protection works in the Adjara coast of the Black
Sea of Georgia from the end of the 19th century, when the construction of the Batumi port
(1884) was completed (Metreveli, 2022, Gigineishvili, 1999). As it is known, the Batumi port
completely blocked the coastal movement of beach-forming material to the north, which

caused erosion of Beaches on the Batumi-Kobuleti coastal section and retreat of the shore line
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(Papashvili, 1996). The Black Sea coast of Georgia suffered not only from the impact caused by
infrastructure construction, but also from the extraction of inert beach-building material for
construction purposes from quarries located near the coast. Thus, the stability of the coast
became very problematic, various coastal protection measures were developed and implemen-
ted to mitigate the process, such as reinforcing the shores with reinforced concrete in the form
of gravity walls. Over time, the walls were given a stepped shape, the depth of its foundation
increased from 0.4 m to 1.0 m. However, all such protective structures on the coast turned out
to be temporary and unstable (JSC "Saknapiradtsva", 2000, 2001).

From the 30s of the 20th century, the construction of convex-shaped embankment struc-
tures began, the depth of which reached about 3.0 m, but even this decision was not effective,
after two decades of construction, the structure suffered deformation and eventually collapse
(JSC "Saknapiradtsva", 2003).

From the 50s of the 20th century in the territory of Kobuleti, the construction of a beach
barrier was implemented, which stopped the flow of moving solid material, but this constructi-
on did not produce the desired result either (Guntsadze, 2014). Over time, it turned out that
the protection of Adjara beaches, in the conditions of a sharp shortage of beach-forming mate-
rial, became possible for isolated local areas of the coast, where nature and breakwaters fully
protected the shore from sea erosion, at the same time, the areas of the coast directly adjacent
to them remained unprotected and suffered from washing away (EIA Khelvachauri, 2014).

Due to the acute situation, it is very important to observe the state of the coastline, study
the current geodynamic processes and determine the trend. In the present paper, it is estimated
that the modern state of the coastline of the southern part of Kobuleti, which includes the de-
termination of the granulometry of the beach-building material, the morphological assessment
of the coast, the topographical survey of the terrestrial part and the bathymetric study of its
bordering underwater slope. As a result of the research, a topographic map was drawn up, and a
bathymetric map of the underwater slope was prepared. The modern granulometric composi-
tion of the beach is determined. The obtained results and materials are important for the asses-
sment of the criteria of sediment movement. The extracted materials may be used in the future

as a background benchmark to evaluate the development and changes of the seashore.

MATERIAL AND METHODS

A field study was conducted in September 2023, which included approximately 1000
meters of coastline. During the field survey, we took samples at 9 points along the beach in the
extreme northern, middle, and extreme southern parts of the project area for granulometric
analysis of the beach-forming material. Samples were taken at the beach-water line, the middle
of the beach, and the landward line of the beach. The results of samples taken from points 1, 2,
3; 4,5, 6;and 7, 8, 9 were averaged to obtain a common value for 3 points. Approximately 3 kg
of samples were taken at each point, and in the averaged data (ie: average of 1, 2, 3 samples)

approximately 9 kg of beach material was analyzed.
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The taken samples were properly labeled and placed to dry, after that granulometric
laboratory analysis was conducted using a sieve method. During the fieldwork, a bathymetric
survey was conducted to measure the depth of the seabed.

Bathymetric mapping of the seabed adjacent to the project area was carried out using
Sonar Mite BTX and Leica Gps Rover, which ensures high accuracy of depth and X,Y coordina-
tes. These devices were mounted on the boat and connected to the GPS rover controller via
Bluetooth.

Sonar btx is a single-beam echo sounder used to measure depths near the shore. The
depth data is linked to the X, Y coordinates of the GPS rover with an error margin of no more
than 1 cm. The planning was done in the UTM WGS 1984 coordinate system.

The text format information collected from the fieldwork is processed in Leica GEO
Office. This processed text file can be used to create a bathymetric map using software such as
AutoCAD Civil, ArcGIS, and other similar programs.

Bathymetric planning was conducted from the coastline to the sea using a pre-prepared

survey route. See the figures of the work plan and survey route below.

CHARACTERIZATION OF THE STUDY AREA

The beach is primarily composed of pebbly material and has a slope towards the sea of
about 0.05-0.11 (arctan «). In the survey area, two channels flow from the plot and meet the
sea.

Visual assessment shows that the zone of influence of sea waves is observed on the beach,
with a width of about 45-50 meters. Vegetation cover develops where the zone of influence of
sea waves ends. There is a 2-2.5 m high dune between the sea and the land. Due to the inert
material mining in the past centuries, the morphology of the back area of the dune has

changed.

DISCUSION OF RESULTS
GRANULOMETRY OF BEACH-BUILDING MATERIAL

Granulometric analysis indicates that in the averaged data of samples 1, 2, and 3, pebbles
with a diameter of 1 and 2 cm make up about 50%, while 12% consists of pebbles with a size of
5 cm and larger, and the remaining portion is composed of fine material measuring 0.5 cm and
less.

In summary of samples 4, 5, and 6, 11% are pebbles with a size of 5 cm and larger, 17%
have a diameter of 2 cm, and 23% have a diameter of 1 cm, totaling 51%. The rest is fine
fractional material.

For samples 7, 8, and 9 in the averaged data, the prevalent fractions are as follows: 24-
24% consists of fractions of 0.1 cm and 0.25 c¢cm, 22% comprises fractions with a diameter of 2

cm, 19% with a diameter of 1 cm, and 9% with a diameter of 0.5 cm (Table 1, Table 2).
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Table 1
Results of Granulometric Analysis at Each Point
Diameter N1 N2 N3 N4 | N5 N6 N7 N8 N9
5 cm 185 0 922 973 0 0 0 189 0
2 cm 602 120 1420 | 589 | 720 190 1377 623 0
1cm 346 1456 442 111 | 480 | 1437 | 1443 223 7
0.5 cm 158 906 94 7 230 731 126 508 202
0.25 cm 74 13 58 4 51 323 24 1163 916
0.1 cm 789 370 58 340 | 569 306 0 261 1865
0.06 cm 167 56 1 52 171 0 0 0 0
0.02 cm 535 109 3 750 | 641 10 0 8 3
0.016 cm 52 14 2 90 81 15 0 2 0
0.0063 cm 38 10 2 36 37 17 0 2 2
Silt 5 0 0 0 5 0 0 0 0
Table 2
Summary results of analysis

Diameter N1+2+3 N 4+5+6 N 7+8+9

5 cm 1107 973 189

2 cm 2142 1499 2000

1 cm 2244 2028 1673

0.5 cm 1158 968 836

0.25 cm 145 378 2103

0.1 cm 1217 1215 2126

0.06 cm 224 223 0

0.02 cm 647 1401 11

0.016 cm 68 186 2

0.0063 cm 50 90 4

Silt 5 5 0

Based on topographical and field studies, the width of the beach affected by waves varies

The results of the bathymetric survey indicate that the seabed is uniform, with no

TOPOGRAPHIC AND BATHYMETRIC RESEARCH

e The 1-meter isobath is fixed at a distance of 25 meters;

from the shore. The average depth variations are as follows (Fig. 4, Fig. 5):

between 45-50 m. The results of the topographic survey show that the difference between the
highest and lowest points of the beach is 2.6-3 meters. Although the width of the beach has
decreased compared to historical records, it still has the ability to dissipate most of storm

waves. See the graphical representation of the obtained results below (Fig. 1, Fig. 2, Fig. 3).

depressions or accumulation sections. The depths increase evenly with respect to the distance
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e The 2-meter isobath is fixed between 45 and 70 meters;

e The 3-meter isobath is fixed between 120 and 200 meters;
e The 5-meter isobath is fixed between 220 and 440 meters;
o The 10-meter isobath is fixed between 750 and 860 meters.

These data were compared with the depths indicated on the 1980s topographical maps. It
turned out that the water depths have not changed significantly over time and remain

relatively stable.

Fig. 1. The results of the topographic and bathymetric survey are mapped onto an aerial

photograph using the Arc Gis tool, adding shore widths.
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Based on the above, the increase in water depth does not vary fast compared to the
distance; in contrast to some sections of the Kobuleti area, the water area of the project terri-
the beach (Fig. 4, Fig. 6).

tory is shallow, where strong waves break during storm periods, while the weak waves reach
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Fig. 5. Planning profiles/sections (4-4; 5-5; 6-6) with depths.

Fig. 6. A 3D map of the underwater surface/seabed resulting from the planing.

CONCLUSIONS

1. There is a 2-2.5 m high dune between the sea and the land. Due to the inert material mining
in the past centuries, the morphology of the back area of the dune has changed.

2. Compared to historical data it was established that the water depths have not changed signi-
ficantly over time and remain relatively stable.

3. In the present paper, is estimated the modern state of the coastline of the southern part of
Kobuleti, which includes the determination of the granulometry of the beach-building
material, the morphological assessment of the coast, the topographical survey of the
terrestrial part and the bathymetric study of its bordering underwater slope. As a result of
the research, a topographic map was drawn up, and a bathymetric map of the underwater
slope was prepared. The modern granulometric composition of the beach is determined. The

obtained results and materials are important for the assessment of the criteria of sediment
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movement. The extracted materials may be used in the future as a background benchmark
to evaluate the development and changes of the seashore.

4. The increase in water depth does not vary fast compared to the distance; in contrast to some
sections of the Kobuleti area, the water area of the project territory is shallow, where strong
waves break during storm periods, while the weak waves reach the beach.

5. Based on topographical and field studies, the width of the beach affected by waves varies
between 45-50 m. Although the width of the beach has decreased compared to historical
records, it still has the ability to dissipate most of storm waves.

6. Visual assessment shows that the zone of influence of sea waves is observed on the about 45-

50m width beach. Vegetation cover develops where the zone of influence of sea waves ends.
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